Objective: Better understanding of the furcation anatomy may serve to decrease the risk of root perforation. The purpose of this study was to measure the thickness of root walls in the danger zone in mandibular first molars.
INTRODUCTION
A thorough knowledge of the root canal anatomy is essential for successful endodontic therapy [1] . The thickness of root canal walls is an important factor since any false assumptions about it may lead to problems such as strip perforation. Strip perforations [2, 3] and vertical root fractures [4] are possible outcomes of excessive removal of radicular dentin especially in zones that have been termed danger zones. Perforation of the root during post space preparation [5] [6] [7] and pulpal injury during rotary odontoplasty, a procedure often used in conjunction with guided tissue regeneration for correction of root surface contour [8, 9] are the other dangers of inattention to root canal and furcation anatomy. Stripping is a lateral perforation caused by over instrumentation through a thin wall (danger zone) in the root [10, 11] . In the danger zone there is less tooth structure compared with more peripheral portion (safety zone) of the root dentin. To minimize the risk of stripe perforations in the roots with figure-eight cross section and thin walls, such as mandibular in- cisors, the mesial root of mandibular molars and the mesiobuccal roots of maxillary molars , anticurvature filing should be employed [12] [13] [14] [15] . A stripping perforation into the furcation generally results into failure if obturating material extrudes into the periodontium. Prevention is the key, because these types of perforations are very difficult to treat [16] . The new sentence is: Abou-Rass first described the anticurvature filing method to maintain the integrity of canal walls at their thin portion and reduces the possibility of root perforation or stripping [14] . Kessler et al reported that the danger zone is located 4 to 6 mm below the canal chamber orifice [11] . There is little information in literature concerning the thickness of radicular dentin. Hence the aim of this study was to obtain precise measurements of the thickness of radicular dentin 4 mm below the orifice of canals of the first mandibular molars.
MATERIALS AND METHODS
A total of 53 mandibular first molars extracted due to caries or periodontal disease were collected. Teeth that were endodontically treated and those with root caries were excluded from this study. Age, gender and the systemic condition of the patients were unknown. Teeth were stored in a 2% sodium hypochlorite solution. The teeth were then cleaned with an ultrasonic instrument (Greatcare, China) to remove calculus and remnant of the periodontal ligament. The teeth were dried and submitted for sectioning and measuring.The teeth were then sliced off 4 mm below the orifice of the mesial and distal root canals using a diamond disc (Tizcavan, Iran) with a thickness of 0.2 mm under water spray (Fig 1) . A photograph was taken of each sample surface by digital camera (Nikon S550, Japan, Maximum resolution 3648×2736) and transmitted to a computer. The thickness of dentin in different aspects of roots (including mesial, distal, buccal and lingual areas) were measured with Photoshop software (Adobe system incorporated, US patent, Ver 4.0) at 6× magnification. Measurements of the dentin thickness in different root wall were taken from the external limit of the root canal to the surface of the root. In each wall the thinnest area between the canal wall and external root surface was recorded. In roots with two canals only the smallest diameter was recorded (Fig 2) . Data were subjected to paired t-test and ANOVA with a significance level of 0.05.
RESULTS
The average and standard deviation of the values obtained for each group of roots are listed in Tables 1 and 2 . The minimum value of the remaining thickness was in the distal wall of the mesial root (0.4 mm) and the maximum value was in the buccal wall of the distal root (3.6 mm). The mean thickness in the distal portion of the mesial root was smaller in comparison to all other portions of roots (P<0.05) and this difference was statistically significant except for the mesial portion of the distal root (P=0.463).
DISCUSSION
The variation of root dentin thickness in different areas supports the notion that it is very important for practitioners to increase their knowledge in regard to root canal anatomy. Raiden et al [7] reported that the remaining dentin thickness was greater in radiographs than what was actually present and should not therefore be considered to be a reliable method for measuring the thickness of the tooth wall [3] . This procedure also has the limitation of presenting only a 2-dimensional image of a 3-dimensional object and permits the evaluation of the proximal walls only. In contrast with radiographic evaluation, the study of internal anatomy provides true assumptions about the dentin thickness, the number of canals and canal morphology of the tooth. Our study showed that the thickness of dentin at the area of furcation was less than other surfaces in most of the specimens. The minimal radicular dentin thickness was 0.4 mm at the distal aspect of the mesial root. In regard to mesial roots, the minimum average of dentin thickness was 1.2 mm at the distal aspect. On the other hand, the mean value of radicular dentin in distal roots was All of these studies show the minimal thickness of dentin in the danger zone and emphasis on the need for assessment of the root wall thickness in this area before starting canal preparation. Sinai [16] observed that strip perforation in the cervical third of the root canal lead to inflammatory reactions and subsequent breakdown of the supporting structures. Knowledge of the remaining dentin thickness in the root, especially in the distal aspect of the mesial roots would minimize if not eliminate the occurrence of strip perforations.
CONCLUSION
According to the lower thickness of root dentin near the furcation area in the mandibular first molars, the clinicians must be careful in accurate choice of the best technique of instrumentation and flaring of mandibular first molars to achieve an ideal rate of endodontic success.
